effusion was also observed. A right-heart catheterization was performed that revealed equilibration of mean pulmonary wedge, right ventricular enddiastolic, and mean right atrial pressure, confirming the impression of cardiac tamponade (table 1) . A pericardiocentesis under fluoroscopic guidance was attempted from the subxiphoid approach; however, only 2 ml of serosanguinous fluid could be extracted from the pericardial sac. A two-dimensional echocardiogram was performed using a high-resolution, 32-element linear array ultrasound device (Toshiba SAL IOA). A large, echo-free space located posterior and lateral to the left ventricle was identified. The left ventricle appeared to be compressed by the posterior effusion and the right ventricle was compressed behind the sternum. No anterior fluid was found ( fig. 2 ). These findings suggested a loculated pericardial effusion and a B-mode ultrasound examination of the mediastinum was performed using a water-delay multitransducer automated B scanner (Octoson).8 Pericardial fluid was identified posterior and lateral to the heart, but no effusion was identified anterior to the heart ( fig. 3 ). At surgery, the chest was entered through a left lateral thoracotomy incision. A large mass was found behind (table 1) . At surgery, the chest was opened through a median sternotomy incision. A tense, distended pericardial sac was encountered which was incised, yielding 300 ml of hemorrhagic fluid and degenerating clot. The pericardium was markedly thickened with adhesions between the visceral and parietal pericardium. The posterior aspect of the heart was free of pericardial fluid, but some thickening of the pericardium was appreciated. Pathologic analysis of the pericardium revealed only chronic inflammation.
Discussion
Using ultrasound techniques, most large pericardial effusions have fluid demonstrated in the anterior as well as posterior pericardial spaces. 1 3Case I had a large pericardial effusion located posterior and lateral to the heart with little fluid present in the anterior pericardial space, while case 2 had a large multiloculated pericardial effusion localized to the anterior surface of the heart with no effusion present posterior to the left ventricle. The M-mode echocardiogram from case 1 demonstrated a large, posterior, echo-free space that extended behind the left atrium and a small anterior clear space. The inability to obtain fluid by pericardiocentesis, in the presence of pericardial tamponade, necessitated further evaluation which was accomplished noninvasively using two-dimensional echocardiography and B-mode ultrasonography. These studies confirmed that the major portion of the pericardial effusion was located posterior RV Septum - The two-dimensional echocardiograms and B-mode ultrasound examination excluded most of these possibilities.
MV
The small anterior clear space identified on the Mmode echocardiogram ( fig. 1) was not detected by the other ultrasound techniques. This is probably because M-mode echocardiography is primarily an axial technique and damping controls can be used effectively to image structures in the near field. Although the pericardial effusion and tumor mass was not noted to extend anteriorly at the time of surgery, the anterior pericardial space was not fully explored once the cardiac tamponade was relieved and the malignant nature of the tumor was identified. Thus, a small amount of pericardial fluid may have been present in the anterior pericardial space.
The M-mode echocardiogram from case 2 demonstrated a large, echo-free space anterior to the right ventricular wall with no echo free space behind the left ventricle. This M-mode echo pattern is considered to be nonspecific for pericardial effusion; it has been reported with pericardial cysts'4 and noncardiac mediastinal cysts" and tumors.5 16 Tajik'7 speculated that an echocardiogram demonstrating a large, anterior, echo-free space without any significant posterior echo-free space might be found in a patient with loculated anterior pericardial effusion. However, he had not seen such an example. We believe this case demonstrates that an echo-free space isolated to the anterior surface of the heart may be related to a loculated pericardial effusion.
The etiology of the effusion in the second case is probably related to chronic pericarditis secondary to the patient's chronic renal failure. Although pericardial effusion is common in patients with chronic renal failure on hemodialysis,18-20 pericardial tamponade is unusual2' and many of the effusions are silent.'9 We believe this is the first documented case of pericardial tamponade secondary to a loculated pericardial effusion in a patient with chronic renal failure diagnosed by ultrasound.
The distinction by ultrasound between pericardial cysts, noncardiac mediastinal cysts and loculated pericardial effusion is not always possible. The multiloculated nature of the effusion in patient 2 helped distinguish it from a pericardial cyst since pericardial cysts are rarely multiloculated.2 However, this finding would not be helpful in distinguishing pericardial effusion from thymic cysts, which are frequently multiloculated. 23 We recently used ultrasound to assist in the differential diagnosis between pericardial effusion, tumor and mediastinal (bronchogenic) cyst in a patient who had the latter diagnosis. Even with thickened intracystic fluid, the boundaries and extent of the cystic mass could be localized with both the Bscan and real-time, cross-sectional echo systems.
We believe that two-dimensional echocardiography or B-mode ultrasonography should be used in all cases of suspected loculated pericardial effusion and in all cases where the interpretation of the Mmode echocardiogram is equivocal as to the presence or absence of pericardial effusion.
